Viral and cellular oncogenes induce rapid mitochondrial translocation of p53 in primary epithelial and endothelial cells early in apoptosis.
In p53-dependent apoptosis in response to genotoxic and hypoxic stress, a fraction of induced wild-type p53 rapidly translocates to mitochondria, triggering a rapid first wave of mitochondrial membrane permeabilization and apoptosis that is later fortified by the transcriptional program of p53. However, whether this direct mitochondrial program also occurs upon oncogenic stress is unknown. In normal cells, oncogenic signals can induce a p53-dependent fail-safe mechanism to counter uncontrolled proliferation by engaging p53-dependent apoptosis. To address whether mitochondrial p53 contributes to oncogene-induced fail-safe apoptosis, p53 translocation was determined in primary human epithelial and endothelial cells overexpressing c-Myc, E1A or E2F1. Serum starvation of these cells, but not of control cells, triggered rapid p53 accumulation at mitochondria, accompanied by cytochrome c and SMAC release and followed by apoptosis. Our data establishes the contribution of the transcription-independent mitochondrial p53 pathway to apoptosis of primary cells in response to deregulated oncogenes.